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(54) BIOMEDICAL CEMENT 

(57)Abstract: 

PURPOSE: To provide biomedical cement of which hardening speed is high and strength can he 
kept for a long time, by using inorganic composition of which CaO+P205, B203 and other 
components are in specific rates and using phosphoric acid-ammonium phosphate water- 
solution as hardening liquid. 

CONSTITUTION: Powder obtained by pulverizing solid, which an inorganic component with a 
composition ratio of CaO+P205, 60-80mo!%, B2C3 10-30mol% and other inorganic components 
Q-10-moi% is heated up to 1000° C-13G0 0 C to be meited then cooled, and hardening liquid 
composed of phosphoric acid and ammonium phosphate water solution are used to make 
biomedical cement. The GaO/P ratio of the powder is to be 1 .5 -3.0, and the hardening liquid is 
to contain phosphoric acid 20-50wt.% and ammonium phosphate 10-30wt.%. Biomedical cement 
with high strength and high biomedical affinity can be obtained by this method. 
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* NOTICES * 

JPG and 1NP1T are not responsible for any 
damages caused by the use of this trans! at ion. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated, 



CLAIMS 



LCIaim(s)] 

[Claim 1](A) CaO+P 2 O 5 60-80-mol% and B 2 O 3 10-30-mol%, Cement for living bodies characterized 
by powder produced by grinding a solid produced by cooling after warming and carrying out. 
melting of the mineral constituent which has other 0-10 mol of mineral constifuent% of 
composition ratio to 1000 ** - 1300 **, and sclerosing solution which consists of a (B) 
phosphoric acid-ammonium phosphate salt water solution. 

[Claim 2]The cement for living bodies according to claim 1 whose Ca/P ratios of powder of (A) 
are 1 .5-3.0. 

[Claim 3]The cement for living bodies according to claim 1 or 2 in which sclerosing solution of 
(B) contains 20 to 50 % of the weight of phosphoric acid, and 10 to 30 % of the weight of 
ammonium phosphate salts. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
Sin the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention relates to cement for living bodies. The cement for living 
bodies provided by this invention can he used as the filler or reinforcing member of a bony 
lacking part or a cavity part. After making arbitrary shape solidify itself, it can be used as 
support, such as bone substitution material or a cell, and bacteria. 
[0002] 

[Description of the Prior ArtjWhen a bony deficit arises from the former in medical fields, such 
as dentistry, oral surgery, orthopedics, and surgery, the bone grafting by the private bone or a 
bone of the same kind has been performed as a mathod of treating this. However, since there 
are a quantitative problem that it is difficult to secure a private bone and other **** in large 
quantities, and a mental and corporal problem of forcing a bone donor pain in such bone grafting, 
there is a limit, and development of an artificial bone and an artificial bone filler came to be 
performed briskly. Although there were metai and ceramics as such an artificial bone and an 
artificial bone filler, especially, a calcium phosphate system compound attracts attention as a 
raw materia! with the character coupled directly with a bone, and came to be put in practical use. 

[0003] However, although excelled in biocompatibility, since processing of shape is not easy, 
though the bulking agent made from ceramics can be prepared for beforehand [ metaphor ], it is 
dramatically difficult [ bulking agent /' preparing in the shape of a filling portion is difficult for it, 
and ] to amend shape according to the affected part during an operation. Although being filled up 
with hydroxyapatite or the powder of a calcium phosphate system like phosphoric acid 
TORIKARUSHIUMU is also performed, since such powder does not have hardenability, it does 
not have the intensity after restoration, and it may leak out from the affected part with which it 
filled up, and a limit is in the situation which can be used. Since it being precisely filled up to the 
details of a cavity part and after-restoration cement will solidify if it is this point hardenability 
cement, it does not move and leak out, and intensity also has the advantage that sufficient thing- 
is obtained, and cement for living bodies, such as a calcium phosphate system constituent of 
hydration hardenability, is developed. 

[0004] However, the ingredient in powder mixture is eluted, and since what carries out hydration 
hardening uses the mechanism which a crystal becomes entangled and hardens when it changes 
to the substance of insoluble in water nature and is recrystaHized, it will take 30 minutes or more 
for a cure rate to solidify late generally. When come and there is nothing without, being able to 
perform a tangle of a crystal enough, or when a crystal's own intensity is low, application is 
difficult for the part to which the intensity after hardening becomes very low, and a load requires 
it. 

[0005]In addition, although the thing which mixes the solution of an ammonium phosphate salt or 
polycarboxyiic acid with the powder of the living body activity glass ceramics which deposited 
the calcium silicate and the calcium phosphate system crystal, and it is made to solidify is also 
developed. Usually, since Si0 2 contains 30 to 70% of the weight in glass-ceramics powder, the 
quantity of calcium which is a living body affinity ingredient, or phosphorus decreases, and 
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s ul stitution to a private bone is no longer performed enough, Since what uses poiycarboxyiic 
acid for sclerosing solution used the metallic component in giass, and the chelate bond of 
poiycarboxyiic acid, cure time was early, but there was a problem that we were anxious about 
exfoliation of cement by degradation by the temporality of a poiycarboxyiic acid portion and 
omission. 



[Probiem(s) to be Solved by the InventionjThis invention is made in view of this actual condition, 
a cure rate is quick and intensity makes it SUBJECT to provide the cement for living bodies 
outstanding as a packing material maintained at a long period of time. 
[0007] 

[Means for Solving the Problem'jthis invention person has found out mainly generating beta-TCP 
60% of the weight or more in a composition component, if it cools after fusing a mixture of 
specific composition ratio at 1000-1300 **, but As a result of advancing research, when this 
constituent was powdered and addition mixing of the phosphoric acid-ammonium phosphate salt 
water solution was carried out, it hardened in 2 to 10 minutes, found out that considerable 
intensity is obtained from early stages of hardening, and that the last attainment intensity was 
maintained for a long period of time, and resulted in this invention. 

[0008]Gompositton ratio of a raw material this invention Namely, CaO+P 2 O 5 60-80-mol%, Cement 
for living bodies which is B ? Q 3 lO-3Q-mol % and 0-10 mo! of other mineral constituent %, and is 
characterized by a Ca/P ratio's using as a cement component powder of an inorganic 
composition which are 1 .5-3.0, and using a phosphoric acid-ammonium phosphate salt water 
solution as sclerosing solution is provided. 
[0Q09]This invention is explained in detail below. 

[00l0]ln this invention, composition ratio of a raw materia! is CaO+P 2 O 5 60-80-mol % and 0-10 
mol of other mineral constituent %, and a Ca/P ratio uses powder of an inorganic composition 
which are 1.5-3.0 as a cement component. [ % and B 2 0 3 1Q-3Q mol ] Powder of such an inorganic 
composition can be obtained by a method indicated by the Japanese-Patent-Application-No. No. 
171181 [ four to ] gazette, For example, calcium salt, phosphate, a calcium phosphate salt, way 
acid, way acid chloride, Oxidation boron etc. are mixed so that the above-mentioned composition 
range and composition ratio may be satisfied eventually, and after warming and carrying out 
melting to 1000-1300 with platina crucible etc., it is obtained by carrying out disintegration of 
the solid obtained by cooling with grinders, such as a ball mill. 

[001 1] Ammonium phosphate salt of phosphoric acid is [ concentration of sclerosing solution / 10 
to 30% of the weight of a range j preferred 20 to 50% of the weight. If intensity runs short if 
phosphoric acid is less than 20 % of the weight, and cure time also becomes long too much and 
exceeds 50 % of the weight, cure time passes early and is not practical. Since a hardening 
reaction will be early seen [ an exothermic phenomenon 3 if quantity of an ammonium phosphate 
salt is less than 10%, if 30 % of the weight is exceeded undesirably [ so ], it will be hard to 

< - - ay of a hardening reaction comes to be conspicuous. 

[0012]As a raw material of sclerosing solution, orthophosphoric acid, ammonium dihydrogen 
phosphate, diammoriium hydrogen phosphate, etc. can use it conveniently. 
[001 3] By mixing with a phosphoric acid-ammonium phosphate salt water solution, it hardens in a 
short time for 2 minutes - 1 0 minutes, moreover, compressive strength 1 hour after hardening 
reaches before and after 300 Kgf/cm 2 . and an inorganic composition of the above-mentioned 
presentation gives cement whose compressive strength is higher than early stages of hardening. 
In 8 hours, compressive strength increases this cement even before and after 700 - 800 kg/cm 2 , 
and even if this figure is immersed in a false living body solution for one month, it does not fall. 
[0014]As for this cement powder, it is preferred to grind to particle diameter of 200 or less 
meshes. It is better to avoid, since combination between particles will become weak and will 
cause a strong fall, if particle diameter is larger than 200 meshes. 

[0015]As for the mixing ratio of cement powder and sclerosing solution, it is preferred to mix 
0.2-0.6 ml of sclerosing solution to the cement powder 1g. It is difficult to mix with cement 
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powder enough, and if 0.6 ml is exceeded, there will be too much sclerosing solution, contact 
between powder particles will become less enough [ 0.2 ml or less ] as, and intensity after- 
hardening will fall by it. 

[0016](Exampie of manufacture of cement powder for living bodies) So that it may become the 
presentation of Table 1 Calcium carbonate, Superfluous ethanol was put into back alumina 
crucible transpired on a water bath, and what could mix orthophosphoric acid and way acid, could 
add ethanoi, and was stirred was warmed to 1300 ** with an electric furnace at the rate of 10 
** / min. After fusing at this temperature for 4 hours, it cooled radiatiortaliy automatically within 
a furnace and a white solid was obtained, After grinding this white constituent to about one mm 
square using a mortar made from alumina, and a pestle made from alumina, it ground by the 
Fritsch planetary ball mill for 20 minutes, and was considered as impalpable powder of 200 or 
less meshes, and cement powder of the examples 1-4 of manufacture was obtained. 
[0017] 

[Table 1] 
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[0018](Example of manufacture of sclerosing solution) Orthophosphoric acid and 2 hydrogen 
sodium phosphorate was used as solution, and sclerosing solution of the examples 5-8 of 
manufacture was obtained so that it might become the presentation of Table 2. 
[0019] 

[Table 2] 
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[0020] 

[Example]An example explains this invention in detail below. 

[Q021]The cement powder 20g of the example 1 of example 1. manufacture and 5 ml of 
sclerosing solution of the example 5 of manufacture were mixed, and the 1x1x2~cm metallic moid 
made from brass was filled up. 

[0022]The cement powder 20g of the example 2 of example 2. manufacture and 5 ml of 
sclerosing solution of the example 8 of manufacture were mixed, and the 1x1x2~cm metallic mold 
made from brass was filled up. 

[0023]The cement powder 20g of the example 3 of example 3. manufacture and 7.5 ml of 
sclerosing solution of the example 7 of manufacture were mixed, and the 1x1x2™cm metallic mold 
made from brass was filled up. 

[0024]The cement powder 20g of the example 4 of example 4. manufacture and 10 ml of 
sclerosing solution of the example 8 of manufacture were mixed, and the 1x1x2-cm metallic moid 
made from brass was filled up. 

[0025]Cure time made cure time time [ to have dropped the needle of 300 g in weight, and 
cross-section area / of 1 mm / 2 to the kneaded material with which the metallic mold was filled 
up, and ] no longer attaching to it. 

[0028]Compressive strength took out packing hardened 2 hours after metallic mold restoration 
and 3 hours afterward, and measured it with the compression testing machine by a cage ene 
tech company. Packing taken out 8 hours afterward was immersed in 199 liquid media for three 
months, and compressive strength was measured similarly. 
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[0027]Identification of the crystal phase of what ground powder and the hardened cement before 
mixing with sclerosing solution, and a fixed quantity of the crystal were measured with the X-ray 
diffractometer by JEOL Co., Ltd. The above result was shown in Table 3, 
[0028] 

[Table 3] 
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[0029]As shown in the result of Table 3, cement for living bodies of this invention carries out 
self-coagulation hardening at an early stage, and its compressive strength is high from the early 
stages of hardening. Even after being immersed in false living body liquid for three months, the 
fall of compressive strength is not accepted but holds stable compressive strength. It was 
proved that after the amount of crystals of high beta-TCP of compatibility to a living body and a 
hardening reaction hardly changed etc. 
[0030] 

[Effect of the Invention]According to this invention, cement for living bodies with high 
biocompatibility with a quick cure rate and high and intensity can be provided. 



[Translation done.] 
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TECHNICAL FIELD 



[Industrial App!ication]This invention relates to cement for living bodies. The cement for living- 
bodies provided by this invention can be used as the filler or reinforcing member of a bony 
lacking part or a cavity part. After making arbitrary shape solidify itself, it can be used as 
support, such as bene substitution materia! or a ceil, and bacteria. 



[Translation done.] 
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* NOTICES * 

JPO and iNPIT are not responsible for any 
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PRIOR ART 



[Description of the Prior Art]When a bony deficit arises from the former in medical fields, such 
as dentistry, oral surgery, orthopedics, and surgery, the bone grafting by the private bone or a 
bone of the same kind has been performed as a method of treating this. However, since there 
are a quantitative problem that it is difficult to secure a private bone and other **** in large 
quantities, and a mental and corporal problem of forcing a bone donor pain in such bone grafting, 
there Is a limit, and development of an artificial bone and an artificial bone filler came to be 
performed briskly. Although there were metal and ceramics as such an artificial bone and an 
artificial bone filler, especially, a calcium phosphate system compound attracts attention as a 
raw material with the character coupled directly with a bone, and came to be put in practical use. 

[0003] However, although excelled in biocompatibility, since processing of shape is not easy, 
though the bulking agent made from ceramics can be prepared for beforehand [ metaphor ]. it is 
dramatically difficult [ bulking agent / preparing in the shape of a filling portion is difficult for it, 
and ] to amend shape according to the affected part during an operation. Although being filled up 
with hydroxyapatite or the powder of a calcium phosphate system like phosphoric acid 
TORIKARUSHIUMU is also performed, since such powder does not have hardenability, it does 
not have the intensity after restoration, and it may leak out from the affected part with which it 
filled up, and a limit is in the situation which can be used. Since it being precisely filled up to the 
details of a cavity part and after-restoration cement will solidify if it is this point hardenability 
cement, it does not move and leak out, and intensity also has the advantage that sufficient thing 
is obtained, and cement for living bodies, such as a calcium phosphate system constituent of 
hydration hardenability, is developed. 

[0004] However, the ingredient in powder mixture is eluted, and since what carries out hydration 
hardening uses the mechanism which a crystal becomes entangled and hardens when it changes 
to the substance of insoluble in water nature and is recrystal Sized, it will take 30 minutes or more 
for a cure rate to solidify late generally. When come and there is nothing without being able to 
perform a tangle of a crystal enough, or when a crystal's own intensity is low, application is 
difficult for the part to which the intensity after hardening becomes very low, and a load requires 
it. 

[0005]In addition, although the thing which mixes the solution of an ammonium phosphate salt or 
polycarboxyiic acid with the powder of the living body activity glass ceramics which deposited 
the calcium silicate and the calcium phosphate system crystal, and it is made to solidify is also 
developed, Usually, since SiO ? contains 30 to 70% of the weight in glass-ceramics powder, the 
quantity of calcium which is a living body affinity ingredient, or phosphorus decreases, and 

tu1 or to a private bone is no longer performed enough. Since what uses polycarboxyiic 
acid for sclerosing solution used the metallic component in giass, and the chelate bond of 
polycarboxyiic acid, cure time was early, but there was a problem that we were anxious about 
exfoliation of cement, by degradation by the temporality of a polycarboxyiic acid portion and 
omission. 
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* NOTICES * 

JPO and IMP! T are not. responsible for any 
damages caused by the use of this translation, 

IThis document has been translated by computer. So the translation may not. reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention]According to this invention, cement for living bodies with high 
biocompatibiiity with a quick cure rate and high and intensity can be provided. 



[Translation done.] 
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* NOTICES * 

JPO and IMP IT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not he translated. 
3 .In the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to he Solved by the InventionjThis invention is made in view of this actual condition, 
a cure rate is quick and intensity makes it SUBJECT to provide the cement for living bodies 
outstanding as a packing material maintained at a long period of time. 



[Translation done.] 
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MEANS 



[Means for Solving the Probiem]this invention person has found out mainly generating beta-TCP 
80% of the weight or more in a composition component, if it cools after fusing a mixture of 
specific composition ratio at 1000-1300 **, but. As a result of advancing research, when this 
constituent was powdered and addition mixing of the phosphoric acid-ammonium phosphate salt 
water solution was carried out, it. hardened in 2 to 10 minutes, found out that considerable 
intensity is obtained from early stages of hardening, and that the last attainment intensity was 
maintained for a long period of time, and resulted in this invention. 

[0008]Composition ratio of a raw material this invention Namely, CaO+P 2 O 5 60-80-mol%, Cement 
for living bodies which is B 2 OJQ-30-mo! % and 0-10 mo! of other mineral constituent %, and is 
characterized by a Ca/P ratio's using as a cement component powder of an inorganic 
composition which are 1.5-3.0, and using a phosphoric acid-ammonium phosphate salt water 
solution as sclerosing solution is provided. 
[0QQ9]This invention is explained in detail below. 

[QQ1Q]In this invention, composition ratio of a raw materia! is CaO+P 2 O 5 60-80-mol %. and 0-10 
moS of other mineral constituent %, and a Ca/P ratio uses powder of an inorganic composition 
which are 1.5-3.0 as a cement component [ % and B 2 O 3 10-30 mol ] Powder of such an inorganic 
composition can be obtained by a method indicated by the Japanese-Patent-Applioation-No. No. 
171181 [ four to ] gazette. For example, calcium salt phosphate, a calcium phosphate salt, way 
acid, way acid chloride, Oxidation boron etc. are mixed so that the above-mentioned composition 
range and composition ratio may be satisfied eventually, and after warming and carrying out 
melting to 1000-1300 ** with plating crucible etc., it is obtained by carrying out disintegration of 
the solid obtained by cooling with grinders, such as a ball mill. 

[001 1]Ammonium phosphate salt of phosphoric acid is [ concentration of sclerosing solution / 10 
to 30% of the weight of a range 3 preferred 20 to 50% of the weight. If intensity runs short if 
phosphoric acid is less than 20 % of the weight, and cure time also becomes long too much and 
exceeds 50 % of the weight, cure time passes early and is not practical Since a hardening 
reaction will be early seen [ an exothermic phenomenon ] if quantity of an ammonium phosphate 
salt is less than 10%, if 30 % of the weight is exceeded undesirably [ so ], it will be hard to 
dissolve, and also delay of a hardening reaction comes to be conspicuous. 
[001 2] As a raw material of sclerosing solution, orthophosphoric acid, ammonium dihydrogen 
phosphate, diammonium hydrogen phosphate, etc. can use it conveniently, 
[0013]By mixing with a phosphoric acid-ammonium phosphate salt water solution, if hardens in a 
short time for 2 minutes - 10 minutes, moreover, compressive strength 1 hour after hardening 
reaches before and after 300 Kgf/cm 2 , and an inorganic composition of the above-mentioned 
presentation gives cement whose compressive strength is higher than early stages of hardening. 
In 8 hours, compressive strength increases this cement even before and after 700 - 800 kg/cm 2 , 
and even if this figure is immersed in a false living body solution for one month, it does not fall, 
[0014]As for this cement, powder, it is preferred to grind to particle diameter of 200 or less 
meshes. It is better to avoid, since combination between particles will become weak and will 
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cause a strong fail, if particle diameter is larger than 200 meshes. 

[001 5] As for the mixing ratio of cement powder and sclerosing solution, it is preferred to mix 
0.2-0.6 ml of sclerosing solution to the cement powder 1g. It is difficult to mix with cement 
powder enough, and if 0.8 mi is exceeded, there will be too much sclerosing solution, contact 
between powder particles will become less enough [ 0.2 ml or less ] as, and intensity after 
hardening will fall by if. 

[GQ18](Exampie of manufacture of cement powder for living bodies) So that it may become the 
presentation of Table 1 Calcium carbonate, Superfluous ethanol was put into back alumina 
crucible transpired on a water bath, and what could mix orthophosphoric acid and way acid, could 
add ethanol, and was stirred was warmed to 1 300 ** with an electric furnace at. the rate of 1 0 
** / rnin. After fusing at this temperature for 4 hours, it cooled rad rtiorta s - caily within 
a furnace and a white solid was obtained. After grinding this white constituent to about one mm 
square using a mortar mada from alumina, and a pestle made from alumina, it ground by the 
Fritsch planetary bail mill for 20 minutes, and was considered as impalpable powder of 200 or 
less meshes, and cement powder of the examples 1-4 of manufacture was obtained. 
[0017] 
[Tablet] 
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[0018](Example of manufacture of sclerosing solution) Orthophosphoric acid and 2 hydrogen 
sodium phosphorate was used as solution, and sclerosing solution of the examples 5-8 of 
manufacture was obtained so that it might become the presentation of Table 2. 
[0019] 

[Table 2] 
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EXAMPLE 



[Examp!e]An example explains this invention in detail below. 

[0021 ]The cement powder 2Qg of the example 1 of example 1 . manufacture and 5 mi of 
sclerosing solution of the example 5 of manufacture were mixed, and the 1x1x2-~cm metallic mold 
made from brass was filled up. 

[0022jThe cement powder 20g of the example 2 of example 2, manufacture and 5 ml of 
sclerosing solution of the example 6 of manufacture were mixed, and the 1x1x2-cm metallic moid 
made from brass was filled up. 

[0023]The cement, powder 20g of the example 3 of example 3. manufacture and 7.5 ml of 
sclerosing solution of the example 7 of manufacture were mixed, and the 1x1x2~cm metallic mold 
made from brass was filled up. 

[0024]The cement powder 2Qg of the example 4 of example 4. manufacture and 1 0 ml of 
sclerosing solution of the example 8 of manufacture were mixed, and the 1x1x2~cm metallic mold 
made from brass was filled up. 

[0025]Cure time made cure time time [ to have dropped the needle of 300 g in weight, and 
cross-section area / of 1 mm / 2 to the kneaded material with which the metallic mold was filled 
up, and ] no longer attaching to It. 

[GQ26]Compressive strength took out packing hardened 2 hours after metallic mold restoration 
and 8 hours afterward, and measured it with the compression testing machine by a cage ene 
tech company. Packing taken out 8 hours afterward was immersed in 199 liquid media for three 
months, and compressive strength was measured similarly. 

[0027]ldentification of the crystal phase of what ground powder and the hardened cement before 
mixing with sclerosing solution, and a fixed quantity of the crystal were measured with the X-ray 
diffractometer by JEOL Co., Ltd. The above result was shown in Table 3. 
[0028] 
[Table 3] 
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[0029]As shown in the result of Table 3, cement for living bodies of this invention carries out. 
self-coagulation hardening at an early stage, and its compressive strength is high from the early 
stages of hardening. Even after being immersed in false living body liquid for three months, the 
fall of compressive strength is not accepted but holds stable compressive strength. It was 
proved that after the amount of crystals of high beta-TCP of compatibility to a living body and a 
hardening reaction hardly changed etc. 
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